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(57) [#rFlS*^®ffl] 

HMMU] (a) tf^/v^-x^tfg^^tifc^ 

(b) ^^y^mit^titzit^m ; 

(c) *»*®:*4 L *:/1^HttM ; 

M=F/E 
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800<7)M£MPrU FliWi^^yAli, Eli« 
ffirc#y^-3fci&ttK*&jStt. 

So 

y^7 7^rfi/^ (Hull) i^fchrs^BflpfF 




( 2 ) 

3 

m& £ *i*j§ mm * ic , -t a l i >i 

r t lei «9 fflit-e*±4«ft*r#5 - t JiBJBh?fc5, 

6i, 766it tr^oQ-x/v^- y =f-r -attf* y ^-^us 
(criveiio) 12, *^*i/&ytmi&mz%^tc\?~ji'- 

:*#*S/^*<0UV«{b£#£Lfc (Journal of Radia 
tion Curing, 1 £ -§\ 1983^, 6-13K) • V-i^ 

-7^/^OJ:«?av^k«^jT?fc5-^ ^TK^f^b 40 

sr^-ci* o . 5 
£ftfdb£«> Kin x-T-^^^ *>ftefl; £ £ £ 

o3ifty y^7 7^-^v^ruvxOTffi^-if-^j: . 
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4 

6 : 

M=F/E 

ffidctt^tr^ai-^SJI (M) ^80-800, 
*f*L< fH20~450OP£l-fc5-<#T-fc5o jB^«|<Ott 
&*tt-«JC<g: < & S -Cfc S , 50-50, OOOmPa. s, 
L< H50~5000mPa. s(D81t^ 9 »S 0 

g%(OgT?ffiffl$ixSo AaMftXHMMttllv. via 

WllicOjti^^^A (onium) #lCL3-K-£ 

5 c £ (c J: <9 g ttttfc&ar afcfco^arcfc 

6 0 

!3 2ttlg|lC0m^^tt ; 5Ecrit (gel) /ffl 

4) (D^WDyht^^ 



( 3 ) 

5 

> KtfSMfrJ- 5 fc > £ © >t fi». W fc&£f ft; £ ft 6 r 
V\ 

tr -/v^-x/v^ y =r^Hi 20 

$£ft6 : 
(R''CH=CR* -0Z) n~A 

(5fc*. R' &tfR* ttHXttl-l(HB<DK*flC^*r 
#1"5T/V^S, A [2^400-10, OOO^^i^^-f 

7x;-/i/S, ^y^^-r/^, #y^ 

a:-7VK n 11 2 ~ 6 , ff * L < tt 2 «±OSE*"C*> 30 

tf=/i/ai— - r/^^i^^ v#y =f-r— s 

(i) RStfrfSt Kn^r^K«S^oT^ 

o o 
0 I 

H 0-X-(-0-C-Y-C-0-X -Ob- O H 40 

X&tfY tti»28~500G>i*T*fc# U 
ttl^l00©¥ftttfc#1"5. ) JtW 

(ii) ft*S:^r-rs y *- h : 

OCN-Q-NCO 



»ff 2667934 

6 

y^r*— k at/ 

(iii) ft££4Tl-*k Kn*s/*y t^/ux-f 

: 

R' CH=CR* -0Z-0H 

R' &tfR* ttHXtn-lOfto«*K**r 

ziir/w^ru^, ^o7Mi/y, xti^yr/v^u 

=*V-|±, (i) O^Dx^t/^-K: 
H0-X- (O-X) m-OH 

(5^ m»t/xli (i) ©*y«^ffl^»L 

T/U^rl^g, ->^n7^l/>S, 7!J-!/y, Xf* 

#0>0!ll±, xfi/y 4 ^ntfuy, 'O'f-lx 
^i/i/y, rf-^f-u^, ;xi/y s 

f^7r>i/>, ^y^rV^^ ^^rihxi/i^v, — 

-g-tfo ^n7Muy|(i, ^n^yfyy, 
Rxm±\z 1 W±OT/i^/^g£^tr>^ o T/>^r 

>\ 1 -7i^i/y, 2-7^^^-^v, 3 -y 

;l//aei/y, 2-7x-/i/7 p Pt:Vy, l-7x-;V 
rctr^v««r*tr 0 #^fflftY*tt-(CH.)n-S (A 
nfi2, 3Xtt4-Cfc*o ) , 1,2, l,3*L<ttl i 

*Tffl4XXtt-CH,CHi-, -CH 2 CH2 -O-CHa CH 2 -, -CH 2 -(C 
H,)OK -(CH 2 )n- nf44XW:6-e*>S. ) , -C 

H 2 -(CH 3 ) 2 C-CH 2 -, 1,47 3ix: U> N Ml,4-^ 

mttl-ttlOO, »*L< ttl"^ 10©JHk"C**. 
»fc»*U^t Kn*V/u-C5BBWbo-C^SaKy 
i^^att, ^y (/nfyy7^-F) , ^Ky 
(*^>*-yl/T^— h) , ^y (1,4-^^7^ 

*<-h) . ^y (i,6-^f->r^-h) , ^y 

(^yf/KV7^»F) , 2KW*!J (1,6--. 
BMBd»6«*S*i**y«y/i«t*ffl-e*9»*. 



( 4 ) 

7 

*f±jfi500~500<n?*>S. 

Tf4, X ttSFf: L < ft-CH 2 CH 2 - -CH 2 (CH, )OK RV~C 
H 2 CH 2 CH 2 CH, Z> Q 3HP*«:#* t < tttt250-5000 

h^v^WfcXte^ntf^i'Mfch y ^^P-zwyn/O 10 
5 ft^y /uj&»feW*S*t3 t>^"Cfc5 0 

IT, F;uxy^yi/7^h (TD1) . p- 

^-uv^-f yw*— k 

iyr*— k 2,2,4- h y y^/v^f-y^i^^y 
s/r*— k u^p^ty^yvr^-f, 4, 

4' -&-i/?U">.*i'A'*&l'*M yisT^—b (Des 
modur W) „ 4,4' - x^/M ^ ^ ^ V v/T^" h 
(MDI) 3,3' -^f/V-4,4-^7x^^y^ 20 

r^— k t7#i/y-i,5' -^y-yr^- k tr 
^ (2-^f/v-3-^y^r^-N7x^/i/) y^ 

hy^f/^^y^V^- h (TMXDI) , 4 S J 
yfT*-b (IPDI) (?5J:5ft*W-J:o-C 

7|t|l#rF#^4, 433, 067^fcIia&&tfsIB&£*LT^ 

s i 5 ft 2 K±©»iBtt«r<rt"« # y >r y S'T*- h 

^ ^tcy fi/y^7x^/v^ y^>r^~ h (#1-4, 30 

Xt^±lS»WclE3*Six5^^-h = 5> (uretonimin 

*y>ryvr*-b35SAfflM^3Bo.o5-isio.3a 
# y >r y s*>r h 0>s<a# y ^-fc^tr. 

tCMDlXtmi^rS*^ Lf:^y-fym- hff^Sff 

*ta*u>>r y^T*-b<0*-ew;, 4,4' -i>y 40 
*=.A'*9y 9 Myi'T*— k hA^i/s?^ ye/T* 
— k >r y^nvs^r yvr*-- k m-f^^f/v 
^yuy^y^-h, 4,4' -^s/^d^^- 

y^V^y^T^-h (Desmodur W) , jm,6-^ 

$n#5o W^L, :n^^^x-r/^^^ 50 
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8 

*Ho-z-oH«:^rt*<&« a^oiswotr^/n— rA-C 

*Si5»bo-CV^57/V3-/i«0-jRS«: 

R' CH=CR / " O-Z0H 

R' &tfR" *tt**XVl-lO«©«*J)KT-*:*tr 

l-«4«i©«*IIK^**rt-*t>03fts»*U\ R' A 
tfR* (D^i:tr/VdrAgP^T^ftV>C t*s#*L 

«o^-y ^-ioMMfc^v^lt t<ftv^/> 

R' *ST/i/^/HB55>-CfcS«'&lcttR ir (4* 

£&Kfco*#£L^ffi«l*R' &tfR" # 

T7^i/y, i/^D7ML/y, X(**°y 7;^i/y 

yv'^p^fylT^6 0 
yt^/^fit-o^ii^^ti^y n^i, ho 

(C n H 2n )0H (nfi2-ttl0<?5S»-C*>S o ) <fc<9/&So 

IHKta* u>-^y 3 -as, Ho(cH 2 ) n oH (#yy^u 

^*S*-jVm (ntt2-«J10O«»"t?*>So ) 

©*©*J**©«*tt^f - y 1, 3-^n 

tVy^!)3-/K 1,4-^^^v^^a, 1,5— 

isr— ;v s 1, 8-*? ? Wit— /K l,9-STis> 9 J*— 

&t/i, io-^v^- a (x^y^i-^^y^- 

M to J: 9 ft v 5 ^"— &> S o 

£ 5 ft ^ y 3 ja^bjii&ioiii-c©^*^ 

2-3-^^v?*-/K 2,3 

-^y i, 4- ^ yv?t-/K 2,2-v^y 1, 
^t-;^t(Dtffl/^»j:^y7/^i/y/y 

/HBIv W-2Ky (^U^) ^y 3-/V^(H0[-CH 2 CH 2 0 
-].0H), Xt5#y '(yn^l/y) ^y n-A(H0[-CH(CH 
3 )CH 2 0-).0H (mltl-jKl50^T?OSESct?fo5dS, 
jca«ttl-jfilO*-CW!lE«-C*9, *fc#*L<ttl 



( 5 ) 

9 

^y^xf uy^y ^=*rf-:r 

J: 5 4 v'* p 7/v# ytfeSlMt-fe^i^TIi, 

L>5*3J— A-gtel,3-lf* (t Kn^v'T/UW y 

(tKn^^W 10 

h<Dkgte^tz&W\^^xxu&£tix\,^i?*-/^ 
Tirf 1 y y £ ±$<7) t <Dfc&z X ^ X&& * 

KD^r^/t^/^-f/V^^, 20 

/k 2 - 1 Ko a f*v/3if*/nf=-/^— r/v, h y ^^-y 

y>/y p-/we/ m/nn— r/i\ St/^xf i^y^U 

(R' CH=CR* -O-Z-O-R^ C=CHR' Xt^/X 

tr-/^-x/vT^^^ 0 xv>-5^y^y^y =r 

o o 
II I 

H O-l-C-Y-C-OXO 
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^*iW©-<yvr*-h****jtttfc4^cfc, 1-4 

(a) , ^-fWT*— b (b) &Tf=E-/ t'n/Uoi-T- 
/v (c) OJtW:, t Kn*i^S&lMy>T*-hg 

/K^5»t)oT^5^yx7f/V (a) ir-fyv'T 
*~Mfr&» (b) fc*rR*6S-&6A*L<tt-f yS/T 
(b) ttK^^t^x-^ (c) 

(a) % (b) (c) ojttt, 

(a) (c) Kn*S//vaafcfl5 (b) sft»6> 

<o>r y *>r*- h£Wc»i-att* s i&i : 1 1 45 <t 5 

iIiR£ft£o (a) rt>b<Dfc Kn^^UJS© (c) fl> 
fc6^£T*£>6 0 Ot>-15O < Ccr>«ffl0>iBfiT* 

»ca#L^LT£fty y^77^-fflicgffl$tisia 



o 

I 

■c 



o 

i 

-c 



OH 



(b) ftSSr^St: Kn^r^y ^x-f/u 
R' CH=CR" 0Z0H 

(^^ > r' % Xt5Z|ifx:yVzii—r/Vi^ y^y 



p^n^^y < h^rc = CS^^tftr-/^-^^^ 
p^rf-y?itt»co<fc9lc^sn#5 : 

(R' CH=CR* -O-Z) n-A' 

0, nli2-8C0fiSc-Cfe!9, A' llne^Si-HS^r 

f LtiJ o ^anuo—s, ooo^)^ y ->n ^rf-y-efc 

50 S 0 ) 



( 6 ) 
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A#:7:n/-/l^bJtiS£ft5»^ ^ttbttft^J: 
5fc««SftS : 

(R' CH=CR* -O-Z) n-O-A* 

A* (4ftl52-S > 000(7)4>^-*«:^i-5#«3S : 

r' > r* atfzr*±icfi«tfca9-c*9, 

nll2-6T'fe5o ) o 

0 
II 

R'HC = R"C-0-Z-0-C-0 
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A^^y^-^/vd^R**^^*^. ^ft<bfi, # 
y fcc^ , #y (^11 trui/***) 

ft-pftOH-C-Cfc CH, 0]. -H, 0H-[-CH(CH3 )CH 2 0]. -HXttOH 
-[-(CHr)40].-H Kt, mtt2-50O3p*attSr*-t" 

10 i:dST-#Sc 

o 

II 

X-0-C-0-)p-Z-0-C R "=C H R ' 



rtt^lTj>5, X^^x.^x/K ^-A-Xtetfy * 

-/HM*-c*>a. ) o 

J:»9/h$v^^fl:^i-5o *ftb©tt£#fi^£ . 

ffr££ft£ : 
(R' CH=CR* -O-Z) n-B 

r' &tfR" »±jc3eftLfca*)t?*>»), z 

»>fe«3*Sft, »60-400<?>^**:^rl-6. ) . 
^/l/X-f/Vt^WUbot^ 5x^7^ / 

O 
I 

M,-(-C-0-Z-0-C R' r - CHR')n 

/i>*i>>>m£V)&z>mt>>bm¥izfi. zf±28-29oco# 
^, xte^y T/^i^ yxi-x ^xio asstos^b 

WIS ft, R' &tfR* W:Hai5i-i<XB<oK*lR^«r. 



S-e*5o ) . 

V^-C, -M, f± 2 ~ 4 fi^S*S^«:to7/^l/yt'fc 
•9, ZI4l,4-^^->^»^+^bW*SftS 
a, a' ^^7/^^)60 ) o 

3:— r * 6 <£> t'xi/vx:— r/w^E- y — £ 
t^/i,x-r/K«»ot^ ^ x:— Tvwe y -e 

30 ffiteK^****^©^/^-^/^/^-^ 

»±»C*"CB»SftS : 
M 2 -(02-0CR / =CHR' ). 

(5£*> Ma |^56~500O^fi 

R' RTfR" li±JCS»Lfcii?)W» l i'fettO- 

«T?«>5a ) c 

Stt*5CT?ESESft5 : 
Ma-(-0Z-0CR" =CHR / )„ 

Sr*-rs*y, hy, xttrf7t»^ts© 
St?, z{*±ice*Lfciao<or«©*-e*)5, r' & 

50 ^S, ^filtcfcOffi^ i~/iib^A / ttjfil40-500(D» 



( 7 ) 
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4»ic*flj-e*>a fc»***tfc#* L^t'^x-f/^ 
0 

_ I 

(o)-(-C-0-(CH 2 )x-0-CH'CH 2 )y 

(At, Xtt2Xtt4-Cfc9, Y(i2Xtt3Tfc 

6o ) 

0 



(OjK-C-0-CH 2 ~( )-CH 2 -0-CH=CH 2 )y 

0 o 

1 I 

CH,-CE-0-(CH 2 )y-0-C-(CH 2 )x-C-0-(CH,)y-0-CH=CH, 



(At, xi*2, 3 3U±4-C*»K y«:2Xfl4-efc 
5. ) 

0 0 

_ I ! 

/ \ 



/~Vr 



CH 2 =CH-0-CH 2 -( }-CH 2 -0-C-(CH 2 )X-C-0-CH 2 ^;-CB 2 --O-CH=CH 2 



(At, x 14 2, 3XJ*4t?fc5 0 ) 
CH 2 =CH-0-CH 2 -( }-CH 2 -0-CH=CH 2 



CHz =CH-0- (CHs CH2 -0) x-CH=CH2 
30 (At, xf*2, 3Xtt4Tfc5o ) , *L<tt 



C H* 
I 

CH:-CH-0-(CH z -CH-0-)rCH»CH 2 



(At, xtt2, 3Xtt4"CfcSo ) 
CH3 CH2 ~C (CH 2 -O-CH2 CH* -0-CH=CH, ) 3 

(o)-(-0-CH 2 C5 2 -»-CH»CH 2 ) 2 
R-C-C-(o)-0-CH,CH a -0-CH»CH a ) 3 



(4,4' ^s^^/w^vs^ry^r^-h) 

A^v'^/iO ^y^u— h toggle* 9 
ty^tt (end-capped) ffie£jt£$$/£^tf 0 

50 <c< khZ^tti/yyUftZG-rZo 
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15 

ftv\, 

|g % ^y^-x^^t^^n^f-v^^^^n^^ 10 
(Dk&tto A^«4^#*V KJS©# <tt* 

> KSittttffl T* t S rt\ • L v * 5 1 J±R fe ft- 

v\ ^y v'v ? /^-x/vs^^Jit^^> r ^/-^A^y 

•>v?/^-T/VS DER33U 332 V<}<r*jJ 

in^Wtf^S'"** Qua trex240, DEN431, ^ 

*^;t//l4±) ST^tf*^ (ffljilfQuat 
rex3310 N ^fr^SflMt) T'£>£o *RIB»**#* 20 
*>KSI©W4, (Wx.tfERL-4221, ERL-4299, ERL-423 
2, 3.=^-^-/<^f Ktt) T*foS 0 

# y ^-%mmK®&to<?M& 

^ia^H5O~50, OOOmPas, # 

* L< tt50-5000mPas(Z)JSH©ttS*:^ri- 5o 

t5Ct So HSV«*ttflBWC*>**Sfr* L < ft 

iiSltms *"CSWttlC5feEft©*#**> K«Sr 40 
«»-C#5 J: 5l-»«*nfttttbtfftfeftv\' tf-/>ai 

M=F/E 

^■CfcSiM^fc tfnAo:— T/V^g (M) ft . 
80-800©W, #*.L<ttl20-450^R| - efcS'<*-e& 




*W 2667934 

16 

L, tf^/w^-x/v^l: (M) ^gtrnii £5ii£J* 

«<ft9i-?sa»fcuxftv\, us, a«snytM«[ 

=/v^^/V(7>a«*^ov^r J:0*#ftS4Sr^r-t-S 
tf)T\ MiS^iS< ftntfftS«ifMfiSr«CSyi:«)^ J: 

£L<ftS 0 

EcritOit), £&y y^^-^iiJBofc&cQE 

*o»Hc:#itShftJtn«ftb4v\ (TIEW^*«I5 

imtm* l < ftv\ e c r , t v ct 9 gv ^iig&tf 

^cJ;oTE eril tDft£fig1-6^ ASWJcttifAo 
SM«3as^S^t>L*bftv\ 

^a>S«J&s£i:3o *<a«fc5ft£*£*tt*fcfcfcJ:9 
So *^*^tt*>l^©»&*i"CV^«Rft, 

IClt^-rSS^CO^^^-atPo ^y-<n (Crivell 
o) ^ Advances in Polymer Science ^ 62# % 1 ~48M 
(1984^) «:#fiS**ifcvv v, VI, VII»l7C*0^-=- 

»o«{kf4^<0 <£ 5 ft*B*«0O#SU«)«»^l»SStu 
U\ $6>^»^Wfctt, ^y^cno 

*B»fF»**4 f 058, 400#fc!B3S S fl S ^ 
Bl*W0-t LT#tCBF, \ PF, \ SbF 6 ' s ^I5S0 3 CF 3 ' <D 3 



( 9 ) 

(o)-s-(o) -S + -(0) 2 X' 

((o)-s-(o)) 3 -s^x- 

XttSbF.'XftPF. ") T**>3o FSH 

(SbF 6 -^) &WJVI-6990 (PF 6 " 

£S£;ix5 : 

c,fl 2y+l -o-(o)-i + -(o) x-, w 

C,H, r+1 -0-(o)-S + -((o)) 2 X- 20 

(*K yttl-18t?*6c ) o 
BMfcj&h tflx.tfFC-430- 3 -MZ> J; 5 s>*{fc»®S 

5*yy^77^- 30 
j*^<DmM&iiz>&mz£^xm&£ti%o h»5u^ 

»sWRfcSixfc«fc, **xtt»a>&S0m<5:|x, jfiWfc 40 

Six, *LtJ»tt#«cJ:o-CS6lcaflsSix, *©JR 
tt#a«tLS4ix5ftb*^XttRr«3tJcJ;o-Clf*) 

irOT* y LfcE*ft*«;LS^<->a> 
KJBttiOllMc <fc o TWt^, * L-C-ftfcfcBMfe© 
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T, IKMiMMttr^ y i/- hE*»©#jy hsM* (pot 
life) «:a*L<4<*>f«. 

ifry y^77^-iC*3*t5fiftOiS# [Recent A 
dvances in Stereo lithography] x 1990^- £ #£8 £ ft fc 
\f\ ) 4rtSix*:BW*tt, ^c^x.^oo^ 

^*SixS^lcjEajcttia'&LTi/^4v^^*>s 0 ^<Z) 

ttttv^<o^»H^6>4i:5^ffii:bix"Ci^o ^jE 
Tzm\zftvtz£tiZ)fcj)\c£^x3itz> Q &mzm£ 

s«rgtt»*v\ rn«fts6^j iwtit 

fcfn/i/m— r/uE£fe£&£^#*e/ K*:*tfw tic 
J;ot, y^77^-(aoto< ^ns^ 
H*is*#<«i:feix*Cfc36S»ASixr#^:. 

5 Q ^=/i/:ii-^vgl4ffi£lca{fcU lf:jJ5oT ("£ 

£ Jx tf a: # * S/£fl> (5 £ ^ if |±fi£> L T V > ft I \ -fc <7) 
fc#fr1"j&»ft5*asfiw5, K*4£fc LTfRW 

cou— f-(o^m\cx^x^>< vtd£tiz%mz&mt 

~4Mc»#"i-*o usiwfcwu ftafcttttsoTc-aoot: 
oi&ft ico. 2-l0«FlH"*«i-5 ^ tie X o T SRWJcfi 1 ^ . 
ix»5, #^^(c, ««ftttUVXttFra3tS:ttffl1-Sr. 
tlcJ:o"C«^Jx5^Xtti»L<«±lcfTfeix6^ % r 

.^500^7 A^b'=/U3i--7 i yv/3LsK*i/E'&*"C?*)o 
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